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State of the Art

Standard Model needs a Higgs
- ...or a Higgs-like mechanism

- explain EW symmetry breaking
- regulate strong-WW scattering
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Current limits
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State of the Art? The Standard Model
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Hioos Production

SM Higgs cross section (HIGLU “J?_H'u’} : nggs branchlng ratios
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Wh, Zh channels difficult but possible
(See talk by M. Sanders)
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Hioos Production
SM Higgs cross section (HIGLU, V2HV) Higgs branching ratios

cross section (pb)
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gg -> H -> WW dominates Higgs Mass (GeV/c))
VH -> VWW contributes

Vector boson fusion can also contribute
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Analyzed SM channels (high mass)

Experimental objects
Leptons (e/w)
| Missing Energy
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Lepton acceptance

e.g. Electrons at DO e.g. Mu
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Standard lepton identification
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Lepton acceptance

e.g Electrons at DO e.g Muons at CDF
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Improved lepton acceptance
CDF: Use every track, forward MIP signals
DO: Loosened electron ID requirements using neural network
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H-> WW Backgrounds | > e

Diboson (\WW,/WZ/Z2) top quark pairs D
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Validation

CDF Run Il Preliminary _[ Ldt=1.91fb" CDF Run Il Preliminary f Ldt=1.9fb"
1 o
(%'5 90{— 10 x m,, (160) cdata [ S — 10 x m,, (160) cdata [
o 801 Oww  @wy & & OwWw  [@Wy
o : OWzZ  [Ow+jets o 701 Owz  [Ow+jets
= 70 Dzz [oYy T l Zz [JpY
(2. 2 60 :
5 5
=> > ]
Z o 50
40
30
20
101
- — — — - . 0_ - - W s
450  -100  -50 0 50 100 150 -150 100 150
EEy [GeV] leading lepton p, [GeV/c]

Simulated samples are well validated by data
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Sample Composition

Selection
Two leptons
Missing energy

< 2 jets

D0 en only (1/fb) CDF Run II Preliminary [L£L=19fb"
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Kinematic selection & separation | >~
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Kinematic selection & separation | > -
T

¢ Separation
CDF calculates probability,

integrating over matrix element:

. 1 dow(V) .. . . o
¢ P(xﬂbs) = 0> ;}Ey) f(y) G(xﬂbs-:y)dy

Theory at leading order

—

What we measure

Xops observed “leptons” and fT
Detector Effects
e(y) total event efficiency x acceptance

G(Xops,¥) resolution effects

om(¥) leading order calculation of the cross-section
)% true lepton four-vector (include neutrinos)
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Validation
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Results . ~
T W . ;

Neural network

- use many discriminating variables (A¢, etc)

- CDF adds LRs from probability calculations

- combines all discrimination into single dimension
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Systematics

CDF Run II Preliminary [L£L=19fb""
WW |WZ ]| ZZ | t | DY | Wy | W+jets | Higgs
K+ Modeling 1.0 1.0 1.0 1.0 | 20.0 | 1.0 - 1.0
Conversions - - - - - 20.0 - -
NLO Acceptance 5.9 10.0 | 10.0 | 10.0 | 5.0 | 10.0 - 10.0
Cross-section 10.0 | 10.0 | 10.0 | 15.0 { 5.0 | 10.0 - -
PDF Uncertainty | 1.9 2.7 | 2.7 | 21 | 4.1 | 2.2 - 2.2
Lepld +1o 1.5 1.4 1.3 1.5 1.5 1.2 - 1.5
Trigger Eft 2.1 2.1 2.1 20 | 34 | 7.0 - 3.3
Total 11.9 | 14.7 | 146 | 184 | 21.9 | 25.6 22.5 10.9
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Results
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Limits are set
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Luckiness

CDF Run Il Prelimina L=19fb"
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WH -> WWW

Selection
2 like-signed leptons
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WH -> WWW
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Combination

Tevatron Run II Preliminary, L=0.9-1.9 b
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Very close to SM prediction
Expect: 1.9
Observe: 1.4
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Very exciting time

No evidence for Higgs

High mass sensitivity CDF Run II Preliminary, m =160 GeV
approaching SM .
o . . . QE,: ——  Summer 2004 Channels
Sen5|t|V|ty Improving rapldly E 16 I ~ Summer 2005 Channels
faster than VL E 14 | ——  Summer 2007 Channels
ﬁ 12 ;ﬁ ——  Winter 2008
More improvements coming § 10| With Improvements
Vector boson fusion = |
More lepton acceptance M 8 I
6 |
Much more to say 4
before LHC turns on! > _ -
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